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Abstract

This thesis examines how European Union sanctions on Russia have been associated with changes in
Finland’s trade patterns. Particularly focusing on the information and communication technology
(ICT) and transport sectors between 2018 and 2023. Finland provides a relevant case for analysing
how external shocks reshape sectoral economic activity. Finland has a small open economy which
has strong ties to Russia before sanctions, which makes it a particularly suitable case for this
analysis.

This thesis applies a descriptive quantitative approach using trade and employment data from
Statistics Finland (StatFin). In this thesis, statistics will be compared with developments before and
after the introduction of sanctions in 2022.

This analysis is interpreted through a network-based interdependence framework, which
conceptualises sectors as nodes embedded in interconnected global trade networks. The findings
indicate a sharp decline in Finland-Russia trade alongside significant trade reorientation towards
alternative trade partners. However, adjustment outcomes differ between sectors. The ICT sector
demonstrates greater adaptability. In the ICT sector was increased diversification and employment
growth, while the transport sector shows more limited adjustment and declining employment. These
results suggest that sectoral adjustment to external shocks is closely linked to network position.

Globally more connected sectors are better to adapt to disruptions in international trade.

Keywords: network-based interdependence, disruptions of trade, Finland’s economy, ICT sector and

transport sectors, economic sanctions, sender state effects
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ABBREVIATIONS

EU=European Union

ICT=Information and Communication Technology
NATO=North Atlantic Treaty Organization

GDP=Gross Domestic Product

StatFin=Statistics Finland database

TOL 2008=Standard Industrial Classification 2008 (Finnish: Toimialaluokitus)
BOFIT=Bank of Finland Institute for Emerging Economies
BOF=Bank of Finland

PP=percentage points (share-point change)

RQ1, RQ2, RQ3=Resecarch Questions 1, 2, 3

EU27=the 27 current EU member states

IMF=International Monetary Fund

ECB=European Central Bank




1. INTRODUCTION

Economic sanctions have become a central instrument of foreign policy. One recent example is
Russia’s full-scale invasion of Ukraine in February 2022. Russia’s full-scale invasion of Ukraine led
the European Union to introduce an extensive sanctions regime. These measures targeted Russian
individuals, firms, and key economic sectors. Sanctions are primarily designed to exert economic
and political pressure on the targeted state. The effects of the sanctions not only economically isolate
the target states, but they also influence the whole global trade network through disruptions in trade
relations, supply chains, and market access (Ozdamar & Shahin, 2021). Recent research suggests
that the consequences of sanctions extend beyond the sender-target relationship and may affect
broader international trade networks (Ozdamar & Shahin, 2021). In highly interconnected
economies, disruptions in trade relations may lead not only to a decline in trade but also to the
reorganization of trade flows due to sectors adjusting by redirecting economic activity toward

alternative partners (Telarico, 2023).

Existing research on economic sanctions has traditionally focused on the relationship between sender
and target states (Hufbauer et al., 2009). At the same time, comparatively less attention has been paid
to how sanctions-related disruptions affect sectors within sender-state economies and how different
sectors adjust to these disruptions (Ozdamar & Shahin, 2021). This creates a significant gap in the
research regarding understanding how sectors with different positions within the international trade
networks respond to external economic shocks. This thesis addresses this gap by examining sectoral
developments in Finland following sanctions-related disruptions associated with the European

Union'’s sanctions against Russia.

Finland represents a particularly relevant case for analysing the economic consequences of sanctions-
related trade disruptions within the European Union due to three structural characteristics. The first
structural characteristic is the 1,340-kilometer border with Russia. Finland is the only EU member

state that has the longest direct land border with the Russian Federation (Finnish Border Guard,
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2023). The second characteristic is that, prior to 2022, according to the literature, Russia was one of
Finland’s most significant trading partners. Particularly in energy imports, raw materials, and transit
logistics (Bank of Finland Institute for Emerging Economies, 2022). In Finland, manufacturing and
energy-intensive sectors were closely integrated into trade flows with Russia. The unexpected
collapse of this relationship constituted not only a geopolitical shift but a structural economic shock.
(Bank of Finland Institute for Emerging Economies, 2022). This sudden and unexpected collapse
made these economic relations a significant structural adjustment challenge (Simola, 2024). The
final structural characteristics is Finland’s rapid transformation of its security policy after 2023 due

to Russia’s invasion of Ukraine. Finland joined to NATO in April 2023 (NATO, 2023)

This thesis focuses on two sectors: the information and communication technology (ICT) sector and
the transport sector. These sectors were selected because they differ considerably in both their
economic structure and their degree of international integration. The ICT sector is highly globalized
and strongly embedded in international trade networks. Particularly, through the digital services and
global value chains (Méki-Frinti & Viertola, 2025). By contrast, the transport sector has historically
been closely connected to Finland’s and Russia’s geographical location as well as to the specific
trade routes and logistics systems operating between the two (Ruutikainen & Tapaninen, 2009).
These differences make the sectors particularly suitable for analyzing how varying levels of network

integration influence the ability to adjust to external shocks (Ozdamar & Shahin, 2021)

These differences make the sectors particularly suitable for analyzing how varying levels of network
integration influence the ability to adjust to external disruptions. This makes the network-based
interdependence approach particularly important view of research for smaller, open economies like
Finland. In Particular, Finland is highly integrated in the global trade networks and therefore more
exposed to external shocks (Ozdamar & Shahin, 2021. These shocks include sanctions as well as
other factors in trade, such as the COVID-19, global supply chain disruptions, and fluctuations in

energy markets (International Monetary Fund, 2022; European Central Bank, 2022). In addition,
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there is a significant research gap regarding small sender states at the sectoral level. The network-
based interdependence approach emphasizes that economic disruptions are transmitted through
interconnected trade relationships and may affect sectors differently depending on their position

within wider economic networks.

The aim of this thesis is to examine how trade and employment patterns in Finland's ICT and
transport sectors developed between 2018 and 2023 due to sanctions-related disruptions associated
with the European Union’s sanctions against Russia. This thesis is seeking answer to a question:
How have Finland’s ICT and transport sectors adjusted to trade disruptions associated with EU
sanctions on Russia between 2018 and 2023, and how can these adjustments be interpreted through a

network-based interdependence approach?

For being able to answer this question, this thesis applies to a quantitative, descriptive and
comparative research design. The trade and employment data, which will be used in this thesis
comes from Statistics Finland. The analysis in this thesis does not seek to establish direct causal
relationships between sanctions and economic outcomes. This thesis identifies patterns of sectoral
development and interprets these developments through a network-based interdependence
perspective. By comparing two sectors with different positions within international trade networks,
the thesis contributes to a better understanding of how small sender-state economies adjust to

sanctions-related trade disruption.

Addressing the limitation of bilateral focus, this research adopts a network-based interdependence
approach. This approach enables a broader, comprehensive understanding of how sanctions
propagate through economic networks and highlights the fact that economic systems are highly
interconnected in the nature of global economic systems (Ozdamar & Shahin, 2021). This
perspective helps us understand the consequences of sanctions and possible other economic

disruptions. Sanctions are not confined to individual states but instead affect multiple actors through
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indirect channels, including trade diversion, supply chain reconfiguration, and shifts in market access

(Telarico, 2023).

1.1 Introduction to the thesis structure:

This thesis is structured in the following way:

e Section 2, the literature review, presents the existing literature of sanctions and their
economic consequences. This section, in addition, includes literature on the research moving
toward analyzing trade from a network perspective. It further introduces sectoral perspectives
and a network-based understanding of trade disruptions, concluding with the identification of
the research gap.

e Section 3, the theoretical framework, introduces the approach of network-based
interdependence. This approach is suggested by Ozgiir Ozdamar and Evgeniia Shahin in their
paper “Consequences of Economic Sanctions: The State of the Art and Paths Forward.” It
was published in 2021. Therefore, being recent writing, the existing literature has not yet
used this approach widely. This section introduces the key concepts of the framework and
explains how it is applied to analyse sectoral trade adjustments and economic outcomes.

e Section 4 presents the aim and research question of the study. Defining the analytical focus
and the contribution of the thesis

e Section 5 describes the methodological approach and research design. It explains the use of
quantitative, descriptive, and comparative designs. In addition, it explains the use of details,
the data sources and variables, and discusses the methods used to analyse trade and
employment patterns. Most importantly, it will discuss the considerations, validity, and
reliability of the thesis.

e Section 6 presents the empirical results. It analyses trade developments, sectoral adjustments,
trade partner composition and employment changes in the ICT and transport sectors. This

section interprets these findings through the theoretical framework.
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e Section 7 concludes the thesis by summarising the main findings, discussing the limitations

of the study, and outlining implications and directions for the future research.

2. LITERATURE REVIEW

This literature review is about how economic sanctions affect sender-state economies. The particular
focus will be on Finland’s transport and information and communication technology (ICT) sectors.
Existing sanctions literature has traditionally focused on the political effectiveness of sanctions and
their economic impact on targeted states (Hufbauer et al., 2009). More recent research has
increasingly expanded this focus towards the economic consequences experienced by sanctioning
countries themselves. Particularly, countries that had a strong pre-existing trade relationship with the

targeted state (Ozdamar & Shahin, 2021).

Finland represents a notably relevant case in examining the domestic economic consequences of
sanctions. Particularly given its long border with Russia. Finland has a long history of relations with
Russia, particularly its former trade dependence and the rapid transformation of its security policy
(Simola, BOF Bulletin, 2024). This perspective is particularly relevant for this thesis, which
examines how Finland’s ICT and transport sectors have adjusted to disruptions in trade following EU

sanctions against Russia between 2018 and 2023.

This literature review covers five central strands of scholarship: economic sanctions as a foreign
policy instrument, the economic consequences of sanctions, sender-state adjustment costs, Finland’s
economic exposure to Russia, and network-based perspectives on sanctions and trade disruptions. In
the end of the literature review, there will be a chapter that identifies the research gap addressed by
this thesis and explains the contribution of sector-level analysis within a network-based

interdependence framework.
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2.1 Economic Sanctions as a Foreign Policy Instrument

Economic sanctions have long been used as a tool of foreign policy to influence the behaviour of
states without using military force (Hufbauer et al., Drezner, 2011). Governments and International
organizations are using sanctions to exert pressure through economic restrictions. The most used
sanctions are, for instance, trade bans, financial limitations, and asset freezes (Ozdamar & Shahin,
2021). The main goal of sanctions is to concentrate on the target state into changing specific policies

or actions while avoiding the costs and risks associated with military conflict (Drezner, 2011).

The academic study has traditionally focused on sanctions political effectiveness. One of the most
influential studies in this field is “Economic Sanctions Reconsidered” by Hufbauer, Schott, Elliott
and Oegg (2009). This study provides a large empirical analysis of sanctions cases. Their research
demonstrates that sanctions sometimes succeed in achieving limited political objectives. In addition,
sanctions can fail when the goals of sanctioning states are ambitious or when international

cooperation weakens (Hufbauer et al., 2009).

In an article published in International Studies Review, Drezner (2011) argues that sanctions should
be understood within a broader framework of strategic interaction between states. On the other hand,
Drezner argues that modern sanctions increasingly take the form of “targeted” or “smart” sanctions
that focus on specific individuals, firms, or sectors rather than entire national economies (Drezner,
2011). These targeted sanctions aim to increase political legitimacy and reduce humanitarian costs

while maintaining economic pressure on the targeted state (Ozdamar & Shahin, 2021).

This literature has produced important insights into the political effectiveness of sanctions. In
addition, recent scholars are increasingly emphasizing that sanctions also generate economic

consequences beyond their political objectives (Ozdamar & Shahin, 2021).

This literature offers valuable guidance on the political rationale and effectiveness of sanctions.

Comparatively less attention has been paid to how sanctions-related disruptions affect economic
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outcomes within sender-state economies. Particularly, knowing this creates a need for research that

focuses on how sectors within sanctioning countries adjust following trade disruptions.

2.2 Economic Consequences of Sanctions

Economic sanctions can alter flows of international trade, financial relations, and global production
networks. By restricting access to finance or markets, they generate economic shocks with growth

and employment effects (Ozdamar & Shahin, 2021).

A substantial amount of the early sanction’s literature concentrated on the economic impact suffered
by targeted states. Sanction literature concluded that the volume of trade on both sides shrinks,
sanctioning a country will limit its access to international capital markets and generally slow down

the sanctioned economy (Hufbauer et al., 2009).

Recent scholarship has extended the analysis of sanctions effects by examining economic spillovers.
In a comprehensive review, Ozdamar and Shahin (2021) argue that sanctions affect multiple actors
simultaneously. That includes target states, sanctioning countries, and third-party economies. These
sanctions affect economic outcomes simultaneously through disrupted trade relationships, financial
instability, and changes in global supply chains, according to their analysis (Ozdamar & Shahin,

2021).

Wider economic spillovers have occurred after Russia’s full-scale invasion of Ukraine in 2022.
Several international institutions, according to the literature, show that sanctions against Russia are

markedly exacerbating global energy market disruptions, inflation, and economic uncertainty across

Europe (IMF 2022; European Central Bank 2022).

Existing research demonstrates that sanctions generate broader economic consequences, and much of

the research focuses mainly on aggregate national outcomes. Comparatively, less attention has been
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paid to how sanctions-related disruptions are reflected within individual sectors of sender-state

economies. This highlights the need for a sector-level analysis.

2.3 Economic Costs for Sender states
Although, sanctions are designed to impose economic pressure on targeted states, sanctioning
countries may also incur economic costs. These costs arise because sanctions disrupt previously

established economic relationships between sender states and the targeted economy (Hufbauer et al.,

2009).

According to Smeets (2018), sanctions could lead to adjustment pressures in sanctioning economies,
as there are fewer export opportunities, disrupted supply chains, and a reorientation of trade towards
alternative markets. Such economic realignments may generate near-term costs on sectors of the

economy that had previously relied on some degree of trade with the sanctioned country (Smeets,

2018).

The sanctions literature in addition, argues that the economic consequences are unevenly distributed
across sectors. Industries that depend on trade with the sanctioned state are likely to undergo stronger
disruptions than those with more diversified markets. On the other hand, industries that are a part of
wider global supply chains may find it relatively easier to adjust to geopolitical shocks (Ozdamar &

Shahin, 2021; Telarico, 2023).

Despite these insights, most of the existing literature remains focused on national-level analysis of
sanctions (Telarico, 2023). There is relatively little research that links how the effects of trade
disruptions induced by sanctions vary for specific sectors within sanctioning economies (Telarico,
2023). The literature suggests that adjustment costs may vary considerably across sectors depending

on their degree of trade dependence, diversification, and integration into international markets.
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2.4 Finland’s Economic Exposure to Russia

Finland represents a particularly relevant case for examining the economic effects of sanctions.
Finland had strong economic relations with Russia until 2022. Particularly, the biggest trade flows
were in energy, manufacturing inputs, and logistics services (Korhonen & Simola, 2022). Economic
cooperation between the two countries developed over several decades. It was geographically

supported and had extensive logistics connections across the shared land border (Korhonen &

Simola, 2022).

Before Russia’s full-scale invasion of Ukraine in 2022, Russia formed a significant share of
Finland’s imports, especially in oil, gas, and electricity products (Simola, 2024). Finnish companies
were also involved in various forms of trade and investment with Russia. Particularly in sectors that

are connected to manufacturing inputs, logistics, and cross-border services (Simola, 2024).

The imposition of sanctions and the broader geopolitical tension between Russia and the European
Union led to a sharp decline in two-way trade between Finland and Russia. Bank of Finland's
Institute for Emerging Economies has shown that Finland's trade with Russia fell sharply in 2022
(Simola, 2024). Countries imposed sanctions that forced many Finnish companies to restructure their
supply chains and shift exports towards alternative markets (Simola, BOF Bulletin, 2024). These
developments demonstrate how geopolitical events can create dramatic economic disruptions for

nations with robust pre-existing trading relationships.

The Finnish economy has demonstrated considerable resilience in adjusting to a collapse of trade
with Russia. The sudden disruption in these economic ties represented a major structural shift.
Industries that have previously relied on trade flows, transport logistics, or supply chains connected

with Russia had to change business models and find new partners (Simola, 2024).

Although these developments are crucial, most of the available literature on Finland’s economic

adaptation post-2022 has only examined macroeconomic indicators broader than any single nation.
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For instance, national trade volumes, energy markets and overall economic success. Relatively little
attention has been paid to how and in what way the cessation of Finland—Russia trade has impacted

on specific sectors of the Finnish economy.

Previous studies identify the aggregate economic effect of sanctions on Finland, but there are few
analyses of how individual sectors have adapted to the changing environment. This thesis fills this
gap by looking at trade and employment developments within Finland’s ICT and transport sectors

and interpreting these developments through a network-based interdependence perspective.

2.5 Sectoral Exposure: Transport and ICT in Finland

The transport sector has historically played a key role in economic relations between Finland and
Russia. The reason for that is Finland’s geographic proximity and developed logistics infrastructure.
Finland has long served as an important transit route between Russia and the European Union.
Particularly for high-value goods transported through Finnish ports and logistics networks
(Ruutikainen & Tapaninen, 2009).Different studies of transit trade have shown that a significant
share of Russian imports from the European Union has historically passed through Finland via road

transport and port logistics systems (Ruutikainen & Tapaninen, 2009).

The ICT sector provides a useful contrast to transport, because it is characterised by high levels of
global integration and diversified international market connections (Méki-Frénti & Viertola, 2025).In
contrast to transport services that are typically tied to specific geographic routes and logistics
infrastructure, ICT services can generally be supplied across many different international markets
with fewer geographical constraints. This makes the ICT sector suitable for examining whether

globally connected sectors display different adjustment patterns following trade disruptions.

The importance of Finland as a transit route has been explained by its efficient logistics

infrastructure, reliable customs procedures, and well-developed transport networks. Particularly
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when it comes to connecting European markets with Russia (Hilmola & Szekely, 2006). Research on
Nordic logistics systems further highlights that Finnish transport companies and ports have played an
important role in facilitating trade flows between Russia and Western Europe (Hilmola & Szekely,

2006).

However, the collapse of trade between Russia and the European Union after Russia’s invasion of
Ukraine in 2022 has upended those logistics networks. Finland’s bilateral trade with Russia shrunk
considerably after sanctions were imposed, and Finnish companies have been compelled to
reconfigure supply chains and reorient trade toward other markets (Simola, 2024). The extent of such
adjustment pressures will likely be more dramatic in sectors more directly involved in cross-border

trade routes, as geopolitical shocks reshape established commercial ties (Ozdamar & Shahin, 2021).

Despite the importance of transport and logistics for Finland-Russia economic relations only limited
academic research has analysed the impact of bilateral trade collapse on employment and economic
activity in the Finnish transport sector. Such sector-level adjustment processes have been almost
ignored in the existing literature, which most frequently analyses macroeconomic indicators or
aggregate trade developments (Simola, 2024). This is a significant gap in the existing literature, and

it 1s this void that this thesis aims to fill.

These differences indicate that the structural and international integration characteristics of both
sectors may lead to various responses following trade disruptions. This becomes the empirical focus

of the thesis.

2.6 Network study of sanctions

Telarico (Telarico, 2023) conducted research about sanctions affecting the global trade network
between 2014 and 2020 (Telarico, 2023). The reason he chose these years was the sanctions imposed

on Russia during the Crimea crisis. In his research, he used stochastic block modelling in order to
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group countries into clusters and then track and analyse how trade relationships have changed over
the years. This block modelling is based on research by Cugmas and Ziberna (2023), who developed
approaches to blockmodeling dynamic networks. In their methodological study, they define nodes as
the actors within a network and edges as the connections between those nodes (Cugmas & Ziberna,
2023). This node-edge terminology forms the structural foundation of stochastic block modelling,
where grouping actors into clusters is based on the pattern of edges that is, the presence, absence, or
strength of connections between them. Telarico applies this logic to the global trade network, where
countries function as nodes and trade flows between them function as edges. His study is a large-N
analysis consisting of 249 countries and over 800,000 trade connections, and he made 7 clusters of
countries based on their trade behaviour (Telarico, 2023). The key finding by Telarico is that
sanctions might not eliminate the trade fully but instead redirect the trade flows. In Russia’s case,
sanctions shifting away from sanctioning countries opened trade to redirection toward neutral
partners, indicating trade reorientation rather than full economic isolation (Telarico, 2023). His data
show that Russia’s trade increased with non-sanctioning countries. Telarico highlights that current
studies are focused on the bilateral side. This means focusing only on the relationship between the
sender and the target state, which overlooks broader network effects, as sanctions influence the entire
system of international trade. Telarico argues in his article that economic disruptions (such as
sanctions) are placed in a very complex network of interdependent trade relationships (Telarico,
2023). This means that consequences do not only affect individual countries, but they can have an

impact on the whole system of international trade.

Recent studies adopt a network-based perspective, viewing global trade as an interconnected system.
This perspective clarifies how economic disruptions, such as sanctions, affect indirect connections

rather than only direct ones.

The cluster structure can be connected to our research to discover how the ICT and transport sectors,

as different parts of the global trade network, have been redirected. Since the transport sector has

20




been more dependent on Russia, it can be expected that it has had fewer options for redirection,

whereas the ICT sector is very globally connected.

2.7. Research gap

Recent sanctions research has increasingly recognized that the consequences of sanctions extend
beyond the sender-target relationship. Recent research has also recognized economic spillovers
through international trade networks (Ozdamar & Shahin, 2021). Recent literature, especially
Telarico’s study (Telarico, 2023) begin to move beyond the narrow perspective of bilateral focus and
the fact that sanctions produce spillover effects that extend over the sender-target relationship. Most
research on economic sanctions explains what happens economically and politically at the sender-
target level. However, this view is way too narrow. Telarico shows that sanctions not only affect the
sender and target but also spill over to other states and sectors. The studies have demonstrated that
different actors can be indirectly affected through trade disruptions. The approach of studying the
immediate economic consequences of sanctions provides valuable insights, but it is still limited to
capturing the broader systemic effects of sanctions within the interconnected global economy. There
is a lack of research that focuses on how sanctions are operating within complex networks of
interdependence where economic actors are connected. An important question remains unanswered:
why can some actors adapt to disruptions through trade redirection while some actors experience
severe and persistent negative impact? Spillovers are often reported as observed results but not

explained through a clear framework that shows the role of interconnections.

There is a notable gap, particularly in sectoral analysis. There has been very limited attention to how
different sectors are embedded in the global trade network in different ways. The ICT sector, which
is very integrated in the global network, is expected to have higher flexibility to adjust to disruptions,
whereas the transport sector, which has relied on geographically specific routes and trade partners,
can expect to face more constraints. The existing literature provides very limited tools to

systematically analyse these differences.
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To address this gap, this thesis will use the network-based interdependence approach, which sees the
global economy as a system of interconnected actors linked through trade networks. In order to fill
the gap of limited study of sectoral analysis, this thesis focuses only on these two sectors instead of
the whole Finnish economy, which could also be studied with this approach. Instead of treating the
spillovers as just “side effects,” it is necessary to treat them as a normal feature of an interconnected
system. In addition. This thesis examines trade and employment developments in Finland’s ICT and

transport sectors between 2018 and 2023.

This thesis investigates this gap by analysing how trade between Finland and its trading partners in
the ICT and transport sectors adjusted; discusses these results considering structural changes since
2018; and interprets these changes through a network-based interdependence framework. By
comparing two sectors with different levels of international integration and interpreting the findings
through a network-based interdependence approach, the thesis contributes to a better understanding

of sectoral adjustment within a sender-state economy following sanctions-related trade disruptions.

3. THEORETICAL FRAMEWORK

This section introduces how the gap of bilateral focus on trade relations can be addressed with the
network-based interdependence approach that has been highlighted in many recent studies following
the disruption of trade. First, the approach must be introduced. This approach assumes that all the
states and sectors are more or less embedded in many, overlapping economic networks. In these
economic networks, states and sectors are connected for example through trade, financial linkages
and supply chains. These connections results in interdependence on each other's which means that
economic actions affecting one actor creates “domino effect” on the other actors within the network.
By using this approach, the analysis of trade disruptions and what happens after the disruptions, can
move beyond the sender-target framework and see how the disruptions such as sanctions reshape the

broader trade structure. The simple purpose of this framework is to provide structured and more
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broad way to interpret the trade patterns and sectoral outcomes. In this research, the statistical data of
trade flows are used as measurable outcomes of the network adjustments. Also, the employment
levels are being used as economic indicator to discover deeper how these two sectors have responded

to economic disruptions.

The key implication of this framework is that sanctions disrupt economic connections, which leads to
actors in the network to adjust. To some actors, adjusting means redirecting the trade, to some it
means new partnerships or restricting the supply chains. This leads to the fact that the consequences
of sanctions are anything but purely bilateral. Furthermore, as mentioned earlier, the states and
sectors are more or less dependent on each other within the network with different amount of
dependency which is called asymmetrical interdependence. Some sectors or states may have more
diversified trade connections than others, which provides higher flexibility to adjust to external

disruptions, while more concentrated sectors or states may experience higher adjustment challenges.

This approach can be simplified with the metaphor of the global economy being a bowl of noodles
with a little bit of oily sauce, so they don’t get completely stuck to each other’s. Each noodle is a
country or a sector of a country, and they are strongly tangled together; some noodles are more
connected to each other, while there can be a couple of straight noodles, but they are still touching
the other noodles. Disruptions such as sanctions are like pulling one noodle away from the bowl.
First, it seems like you are only removing one noodle, but because everything is tangled, it leads
other noodles to move with it, some sliding into new positions, some getting stretched and damaged.
But after removing it completely, you see new gaps appearing and other noodles filling the gaps.

Instead of the whole bowl being damaged or getting empty, it just rearranges itself.

In this thesis, the network-based interdependence approach is used as an interpretive framework and
not as a formal network model. It structures the empirical analysis around trade disruption, trade

redirection, sectoral adjustment differences and sectoral development by using secondary indicators
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of employment levels. Very detailed limitations of the theory usage are stated in section 5.8:

Theoretical limitations.

3.1. Network-based interdependence approach:

The thesis uses the network-based interdependence approach to help to explain how specific sectors
are connected to changes in the global trade network. This approach is introduced by Ozgiir
Ozdamar and Evgeniia Shahin in their paper of “Consequences of Economic Sanctions: The State of
the Art and Paths Forward.” This approach is applicable to this thesis since it helps to discover that
economic consequences of sanctions are usually studied country-to-country when in reality, the
disruptions such as sanctions affect the whole network of trade since countries are dependent on each
other’s through trade, investments and supply chains. The main argument of this approach is that
interdependence creates connections and vulnerabilities. There needs to be understanding that
interdependence is not negative towards trade, it is necessary since countries and sectors rely on each

other for goods, services, production and supply.

Finland’s ICT and transport sectors function as a node (terminology of the approach introduced
below in the table 1) embedded in a global trade network, even when trade disruptions are not

directly affected by these sectors.

3.2. Terminology table of the Network-based interdependence approach:

Table 1: Terminology of Network-based Interdependence Approach

Term Meaning The role
Node A country/sector in the Unit of analysis
network
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Network

A system of connected

nodes

The system of economic
connections between sectors

and their trading partners

the nodes

Asymmetric Uneven dependency on one | Uneven dependency
Interdependence node between sectors’
adjustments and their
partners in trade
Interdependence Economic dependency on Disruptions shake the whole
each others network
Edge The link/connection between | Showing the relationships

and flows

3.3. Usage and alignment of the theory in research:

Table 2: Connection of terminology to the research

The node ICT and transport as nodes within a broader
global trade network

The edge Measurable trade flows (Statistics of imports
and exports)

The network Russia, the EU27, and the rest of the world, and

and 2023

analysing the partner composition between 2018
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The interdependence: Adjusting to the disruption of trade. This
will be studied by comparing the trade in the
2018-2022 pre-sanctions period and the
2022-post-sanctions period. Employment
levels function as an indicator of economic

outcomes.

Asymmetric interdependence Identifying if ICT and transport sectors are
more or less dependent on specific trade

partners.

The use of theory is not about estimating the network model. It is about using the network concepts
to interpret changes in the trade and employment data. These 4 parts will be examined through the

network-based interdependence approach and a brief explanation on how they are examined:

1. Trade disruption: Examined through changes in trade volumes.

2. Trade redirection: Changes in export destination countries and partner composition

3. Sectoral difference: Comparing the ICT and transport sectors by using trade indicators and
import dependency ratios.

4. Employment as a secondary indicator of sectoral adjustment: Measuring the sectoral

development

This approach helps to explain how two different sectors with different positions in the network

adjust based on their position within the network.

3.4.Expectations from the theory
There are three clear expectations for the network-based interdependence approach that are expected

in the results section.
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1. Redirection of trade flows instead of complete collapse:

The sectors are embedded in interdependent networks, so the study expects them to redirect the trade
flows to alternative partners instead of eliminating the trade entirely. When an important trade
partner becomes unavailable to trade with due to sanctions, sectors usually seek to find substitutes
rather than withdraw from the international exchange. In conclusion, theory suggests that there
happens a process of reconfiguration where sectors will try to maintain economic activity through

new network ties.

2. Differences between these sectors:

Sectoral differences are expected to show in the results. The results of adjustments vary according to
the structural characteristics of sectors. The ICT sector is generally more globally connected and
integrated in the global network than the transport sector. The study expects that ICT has a higher
capacity to shift trade connections to others. In the other hand, the transport sector has more
concentrated dependency on Russia because of its geographical location and historically long ties,
the study expects that it faces higher adjustment challenges since its network connections is less

diverse.

3. Indirect losses:

Employment levels are used as a secondary indicator of sectoral developments. This indicator may
provide an additional understanding of sectoral adjustment. However, it is crucial to note that
employment level changes should not be seen as direct evidence of sanctions-driven labour-market
change. Therefore, the employment levels are used as a secondary indicator of the economic well-

being of these sectors.
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4. Stated Aim

This thesis aims to examine how the European Union sanctions imposed on Russia after 2022 are
associated with changes in trade between Finland and Russia and employment in Finland’s transport
and telecommunications, computer and information services sectors between 2018 and 2023, and to

interpret these changes using a network-based interdependence perspective.

The reason why Finland specifically was chosen to this study is due Finland being a typical case of a
small open EU economy with unusually high Russia exposure. This thesis will be a case study of
how sanctions can change sectoral economic adaptations in a sender state. The thesis examines
change in sectors, whereby analysing statistical data on trade flows and employment before and after
sanctions were introduced, the aim is to identify the pattern of change. The subsequent interpretation
of the developments through a network-based interdependence perspective translates into additional
insight on how geopolitical disruptions reshape the dense, geographically thin trade relationships and

economic activity in an interconnected global network.

The research question of this thesis being “How have Finland’s ICT and transport sectors adjusted to
trade disruptions associated with EU sanctions on Russia between 2018 and 2023, and how can these
adjustments be interpreted through a network-based interdependence approach? " is also addressing
the traditional bilateral focus on the research of trade disruptions. The study analyses the differences
how ICT and transport sectors have adjusted to the disruptions in trade relations and how their
different global connection to network and dependence shape these outcomes. Additionally, this

thesis also has 3 sub-questions that will be answered in the results section.

4.1. Main research question:

e How have Finland’s ICT and transport sectors adjusted to trade disruptions associated with
EU sanctions on Russia between 2018 and 2023, and how can these adjustments be

interpreted through a network-based interdependence approach?
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4.2.Sub questions:
e RQI: How did trade volumes and partner composition in the ICT and transport sectors
change between 2018 and 2023?
e RQ2: How did employment levels in these sectors develop over the same period?
e RQ3: How do these patterns differ between the two sectors, and what does the differences
suggest about their position in the global trade network from the perspective of the network-

based interdependence approach?

Sub-questions RQ1-RQ3 are contributing to answer to the main research question. Questions are
being answered by demonstrating how Finland’s ICT and transport sectors adjusted differently to
trade disruptions associated with EU sanctions against Russia between 2018 and 2023. By
combining trade developments, employment changes, and sectoral comparison. The study is able to

interpret these adjustment patterns through the network-based interdependence approach.

To reach the aim, the thesis uses a quantitative and descriptive research design comparing the sectors
before and after the sanctions. Sector-level data on trade and employment levels is used to identify
the patterns of change without seeking to establish any causal relationships but the complete
opposite: the findings are interpreted through a network-based interdependence approach to
understand how disruptions in trade lead to different adjustment processes in these two completely

different sectors.

5. METHODOLOGICAL APPROACH AND RESEARCH DESIGN

This study applies a quantitative, descriptive, and comparative research design to examine how trade
and employment in Finland’s transport and telecommunications, computer and information services
sectors developed between 2018 and 2023. The main purpose of the design is to identify and
compare sectoral changes over time. Particularly before and after the introduction of EU sanctions

against Russia in 2022. By comparing this period, the study identifies changes in trade patterns and
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employment developments that happened at the same time as the introduction of sanctions. Trade
data captures network reconfiguration while employment levels provide secondary indicator of
economic outcomes, and together they provide a more complete picture of sectoral adjustment than

either alone.

To examine these sectors, it is necessary to observe how adjustments are reflected in measurable
economic outcomes. This is why in this thesis, sectoral trade is the main factor to examine, but also

the employment levels function as an economic indicator for each sector.

The RQ1 is answered through a comparative analysis of trade data. This is done by examining the
changes in export and import volumes and partner composition in these sectors. RQ2 is answered
with an analysis of employment level data. RQ3 is answered by comparing the findings from RQ1
and RQ?2 across both sectors and interpreting the differences through the lens of the network-based
interdependence approach. The trade redirection means the changes in the destination countries of
exports between 2018 and 2023. This is identified by examining changes in partner composition and
export shares across Russia, the EU27 and the rest of the world. Network exposure is assessed with
the import dependency ratio, which is calculated as import / import+export. Higher import
dependency, in this thesis, in network-based interdependence terms, indicates dependency on

external trade.

5.1. Research Design

This study uses a quantitative, descriptive within-case comparative research design to examine the
trade pattern changes in Finland’s ICT and transport sectors. Exactly these two sectors were
purposively chosen because they represent contrasting positions within the global network.
Literature-based decisions to choose these sectors came from part 2.6: ICT represents Finland's most
globally integrated sector, and transport presents a historically documented dependency on Finland-

Russia geography. Comparing a globally connected sector with a geographically constrained one
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allows the network framework to be applied. Statistics from the period (2018-2021) and the period
after and during (2022-2023) are compared to identify differences resulting from the trade
disruption. Using the official statistical sources: Statistics Finland’s (StatFin database), which leads

to the fact that this study is based on secondary data.

This design is comparing across four dimensions:

-Time (before and after)

-Sectors (transport vs ICT)

-Economic indicators (trade)

-Secondary economic indicator (employment levels)

By combining these dimensions, the study can assess how sectors with different levels of
international integration respond to external economic disruptions. The core idea is to combine the
quantitative analysis with the theoretical framework. The research focuses on statistics for different
sectors, comparing changes in trade activity. By analysing statistical data from different industries
that previously had economic relations with Russia, the study aims to identify whether disruptions in
trade relations have appeared. Descriptive analysis provides an explanation by summarizing data and
identifying changes, which can later explain why the changes happen. (Halperin & Heath, 2020, p.

419)

Breakdown of the research design:

Quantitative: This thesis uses numerical data such as trade flows and employment levels, and
conducts statistical comparisons, making this study quantitative. Quantitative method is appropriate
since this study examines the measurable changes in the sectors between 2018 and 2023.

Quantitative data allows the study to observe the sectoral developments clearly.
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Descriptive: It must be highlighted that this study does not prove any kind of causality and the focus
is only on patterns. This study describes and interprets the changes over time and compares the
sectors before and after the introduction of sanctions. The focus is fully on presenting the observable

developments and interpreting them through the network-based interdependence approach.

Within-case comparative design: In this study, the case is Finland and the comparison is between
the sectoral adjustment before and after sanctions. The fact that the same sectors are being compared
in different time periods makes this study a within-case comparative. By comparing these sectors
within one country, the study can better identify that the differences in sectoral structure, dependency
on trade, and position in the network can lead to different adjustment outcomes. The within-case
comparison also allows the strong interpretation of the network-based interdependence approach

since the patterns are being analysed in the same national and political conditions.

5.1.1. Justification for sector selection

Selection of the sectors to be studied is a main methodological decision due to the fact that economic
sanctions and trade disruptions may not affect all sectors equally. Different sectors stand in different
positions within the global trade network, which means that there are different levels of exposure,
dependency, and of course, therefore, ability to adapt to disruptions. The ICT sector and the transport
sectors were purposely chosen because they stand in structurally contrasting positions within
Finland's global trade network. Furthermore, this selection can be justified with data: ICT and

transport have major shares in the total export of services in Finland.

The ICT sector was chosen because it represents one of Finland's highly globally connected and
diversified sectors. The transport sector, by contrast, is strongly dependent to geographical routes and

this is a reason why it was chosen for the study.

The comparison between these two sectors allows the study to examine different positionings within

the trade network influencing the sectoral adaptation process. When selecting the two sectors, all the
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service sectors in Finland were analysed and the shares of the total service exports were calculated

from the StatFin’s data of “International trade in services by region and service item.” (Statistics

Finland, 2018-2023) . This helped to identify the relevant and relatively economically meaningful

sectors. To further justify this selection, Table 3 compares the characteristics of major export service

sectors in the Finnish economy.

Table 3.Comparison of the sectors

Sector Share of Finland’s Structural Reason for
total service exports in | Characteristics inclusion/Exclusion
2023
SI 29.8% Highly globally Included: Finland’s
Telecommunications, connected, diversified | most globally
computer, and export structure connected service
information services sector
SC Transport 13.8% Geographically Included: Represents a
concentrated, with geographically
historical links to dependent sector with
Russian trade vulnerability to trade
disruption
SD Travel 11% High exposure to Excluded: Strongly

disruptions

influenced by COVID-

19 restrictions
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development services

globally connected

SJ Other Business 23.2% Broad and internally Excluded: Too broad

services diverse category on focused network
comparison

SJ1 Research and 4.1% Innovative and Excluded: Overlaps

with the characteristics

of ICT

The comparison suggests that the ICT and transport sectors can provide the clearest contrast for

sectoral adjustment within Finland's global trade network. ICT has a 29.8% share of total service

exports in 2023. Other sectors were excluded in addition to their smaller share of the total service

exports of Finland for methodological reasons since they were distorted by COVID-19 and its

effects, which would make it difficult to isolate from the shock of the introduction of sanctions

against Russia.

5.2. Data sources & Data format

The data used in this study were drawn from an official statistical database of StatFin. Indicators

related to the ICT and transport sectors were collected for the selected time period in the following

format:

Table 4: Data format

Variable: Description Unit

Transport Import Millions of euros
Transport Export Millions of euros
Telecommunications, | Import Millions of euros

computer, and

information services
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Telecommunications, | Export Millions of euros
computer, and

information services

Employment Number of By 1000
employees
Year When there Year (2018-2023)
happened change , ) ,
2018=Stable pre-disruption reference point
between 2018-
2023=0bservable adjustment outcome
2023

2019-2022=Process of adaptation and reconfiguration

5.3. Data Analysis Approach

Data analysis is descriptive and comparative, using measures of growth rates and employment level
changes before and after the imposition of sanctions. The analysis compares the benchmark years:
2018 and 2023 in order to identify the total overall changes that occurred during the research period.
The 2018 period presents the pre-sanctions phase, particularly since it was before COVID-19. The
2023 period presents the most recent available post-sanction data. Furthermore, in 2023, the effects
of COVID-19 were not as strong compared to 2020-2022 since majority of the restrictions were
already released. The 2019-2022 are included to illustrate the development and the adjustments
during the time period. This allows the study to identify the trade patterns and employment that
evolved before and after the introduction of EU sanctions. It is crucial to note how highly COVID-19
affected the year 2020 and varying recoveries across the sectors. From Table 5, the data shows the

total exports of all the services in Finland between 2018 and 2023:
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Table 5: Total Service Items Exports from Finland in 2018-2023 (Statistics Finland, 2018-2023)

2018 2019 2020 2021 2022 2023
(Millions  (Millions (Millions (Millions (Millions (Millions
of euros) | of euros) ofeuros) ofeuros) ofeuros) of euros)
S Services 27861 31955 26648 29075 34323 34121
The data shows a clear drop in 2020 which is -17% compared to 2019 which indicates the effects of

COVID-19.

Approaching the data:

Data charts created in Excel are used to highlight differences over time. In quantitative research, it is
not enough to just look at the overall dataset. It also needed to examine specific aspects of the data to

make meaningful comparisons (Halperin & Heath, 2020, p. 402)

The main analytical techniques include:

-Comparison of trade volumes before and after 2022

-Calculation of percentage changes across the study period

-Visualisation of trends using tables and graphs

- Calculation of import dependency ratios (imports divided by total trade) as an indicator of network

exposure

The analysis aims to detect patterns in how trade flows and employment levels have evolved in the
chosen sectors. Specifically, the study explores whether trade has fallen, stagnated or shifted to other
markets and if this relates to changes in employment. This analysis presents an opportunity to
understand how the broader economy has reacted in terms of sectoral economic activity to

disruptions coming from the outside by combining trade and employment data.
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5.4. Validity and Reliability

Using only official statistics reports (Tilastokeskus/StatFin) provides validity and reliability of the
study. The use of consistent data allows for relevant comparisons across time. The official statistics
from Tilastokeskus provide reliable and consistent data, but some limitations must be acknowledged.
(StatFinland, 2026) According to the statements of quality documentation of Statistics Finland, the
data on international trade in services and employment are collected from several official and
nationwide sources, including for example, administrative registers and national accounts statistics.
Therefore, the accuracy of the statistical data depends on the quality of the information provided by
reporting sources. StatFinland informs that potential sources of error may include measurement

errors and reporting mistakes, which can have an effect the precision of the estimates.

The use of official national statistics provides methodological consistency and comparability over
time, making the data suitable for analysing changes in trade and employment patterns in the Finnish
economy. This analysis only focuses on six selected indicators. This includes export and import in
the transport sector and in the information and communication services sector. This limited scope
means that the findings can’t fully represent the broader economic effects of sanctions across the

entire Finland. The time period analysed (2018-2023) is a relatively short period.

Since official statistical data from Statistics Finland are used, the reliability of the (StatFin) is high
and the methods of national statistics are standardized. It allows for the comparisons to be precise.
However, some limitations should be considered. Since they are based on a small number of sectors
and indicators, all results cannot be generalized to the whole Finnish economy. Additionally, the

limited time range (2018-2023) does not allow for the accounting of long-term structural effects.

Internal validity: The findings reflect the data patterns accurately, but they cannot control for

confounding factors such as COVID-19, inflation or supply chain disruptions.
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External validity: Findings may be applicable to similar small open EU economies for example

Estonia, Latvia and Lithuania but cannot be generalized to the Finnish economy (to other sectors.)

Furthermore, the use of aggregate statistical data makes it uncertain if sanctions had any effect at all
or if the observed developments are attributable to other phenomena, such as economic recovery
from COVID-19, high oil prices, and inflation that are being felt across the globe. Consequently, the

findings should be understood as patterns (or correlations) rather than indicating causation.

5.5. Data selection, processing & classifications
This thesis uses secondary quantitative data from Official Statistics of Finland (StatFin.) The data
used is consistent across sectors and time from 2018 to 2023. The analysis focuses on trade exports

and imports and employment levels in the ICT and transport sectors.
Data selection:
The trade data (dataset code: 12gr) was collected by selecting study-relevant variables:

1. Information (Choosing Import or Export or both)
2. Information service item
3. Region

4. Time period (in years)
Data processing:

All the datasets were exported from StatFin to Microsoft Excel. In Excel, the relevant parts were
processed and analysed. In order to enable clear comparison across sectors over time and align with

the research design, trade data were divided into three geographic categories:

1. Russian Federation
2. European Union, 27 countries

3. Rest of World includes: All remaining countries not in EU27 or Russia.
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This kind of division simplifies and enables a relevant representation of Finland’s trade network after
the introduction of EU sanctions against Russia. The purpose is to focus on the most economically
important partners and have more simplified groups to keep the data readable and useful analytically.
The main aim of this study is to look at structural changes in Finland’s trade network, especially in
connection with EU sanctions against Russia and broader shifts within Europe. Because of this,
dividing trade into the EU, Russia, and the rest of the world captures the most relevant geopolitical
and economic changes discovered in the datasets. There is no separation of Asia, America, or other
continents turned into separate categories, because the focus is not on detailed bilateral trade
relationships within each global region. Instead, the study examines wider structural shifts in
Finland’s trade orientation. Also, trade within Asia and America is uneven and varies significantly
from country to country in the ICT and transport sectors, so breaking them into separate regions
would not make comparisons between sectors better. In fact, it could reduce clarity in the network-

level analysis.

For that reason, Asia, America and other remaining continents are grouped under “Rest of the
World.” This keeps the framework simple and consistent, and it supports meaningful comparisons
between sectors over time. The division of the trade partners into these categories supports the study
of trade in the network rather than focusing on the bilateral relationships. There are other notes to

take into consideration what kind of adjustments this required:

1. The United Kingdom was classified under “Rest of the world” during the entire period in
order to maintain consistency. The UK left the European Union in 2020, which is exactly in
the middle of our data and research period. The UK’s amount in the trade with Finland was
added to the rest of the world and deducted from the EU’s share from 2018 to 2020.

2. The Russian Federation was also deducted from the rest of the world’s amount of trade to

make a clear and simple analysis of the sanction-related trade changes.
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Note on Analytical Method: Percentage Change versus Share-Point Change

When analysing the trade share of individual countries, raw percentage changes can be misleading
when comparing partners of very different sizes. For example, a partner growing from €1M to €3M
records a 200% increase, but this represents only a marginal structural shift. In other hand, a partner
growing from €300M to €301M shows less than 1% growth yet constitutes a far more significant
trade relationship. To address this, the country-level analysis is reported through both the raw
percentage change and the share-point change, which is defined as the change in each partner's share
of Finland's total sector exports in 2018. This dual approach allows more accurate assessment of
which partners represent genuinely significant structural shifts in Finland's trade network, as opposed

to statistically large but economically marginal changes.
Employment data and sector classification:

Another important note about the employment data industry classification. The data was collected
from the standard industry classification, which was available in StatFin. The dataset code 13aq. The

dataset includes the following variables to pick:

1. Number of employed persons aged 15-74 (by 1000 persons)
2. Industry classification
3. Annual time period

4. Ttis possible to choose variables such as hours worked, but it was not relevant for this study
Study-relevant categories were:

1. Information and communication (TOL 2008, Section J)

2. Transportation and Storage (TOL 2008, Section H)
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The information and communication category includes telecommunications, software development,
ICT services, and digital infrastructure. Since these parts align with the ICT sector, they provided a

valid representation of the ICT sector for this study.

The transportation and storage category includes, for example, logistics, warehousing, and freight

transport, and therefore aligns with the definition of the transport sector used in this study.

Even though these classifications for employment data are broader than the ICT and transport
definitions, they are still able to provide the same core economic activities. The employment levels
are treated as an additional secondary indicator of sectoral development. It is crucial to note that they
should not be interpreted as direct evidence that sanctions have caused these labour-market changes.
This is the reason why they are appropriate for analysing the sectoral employment changes. The data
was exported to Microsoft Excel in order to track the employment changes over time in each sector
and calculate the percentage of the change to clearly compare the sectoral adjustment through this

secondary economic indicator.

5.6. Ethical considerations

Since this study is based on the aggregated, publicly available statistical data from a governmental
source, there is no personal or sensitive data. Therefore, this research involves very minimal ethical
risk. The use of secondary, aggregated data ensures that individual persons or firms cannot be
identified. The use of publicly available secondary data reduces the ethical concerns related to
privacy and consents since the data has already been collected and published in official statistics. In
this study, it has been ensured that the data have been presented accurately and it has been used as a

whole, which eliminates the risk of data being manipulated or selectively reported in results.

The research integrity has been prioritised to the top, and it has been ensured that there are no
overstated causal claims. The analysis is purely descriptive and comparative, and the results are

interpreted as patterns and not as direct causal effects of EU sanctions. This type of analytical
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approach could apply to other types of economic disruptions, such as COVID-19 or any other

geopolitical shock.

5.7. Theoretical limitations
It can be confirmed that the theoretical framework is very broad and has complex concepts.
Therefore, in this study, there is a specific purpose for the framework, and the limitations must be

clearly stated. The framework is only used as an interpretive tool for explaining the trade and

employment patterns. It is not being used as a fully formal network model with a measurable
network structure. This means that in the results, there is no full network mapping or modelling of all
the bilateral links between countries. Therefore, the network is used conceptually and not fully
modelled. Instead, the network is applied in a simplified form of ICT and transport being treated as
nodes, and trade flows are interpreted as edges. This means that the network is used for its concepts
to structure the interpretation and not as a mathematically operationalised model. A very important
note is that the theory includes supply chains, financial linkages, and domino effects. In this study,
there is no tracking of value-chain dependencies and firm-level production analysis. Instead,
comparison of imports and exports in each sector functions as a simplified measurement of import

dependencies.

As a summary, the theoretical framework conceptualises the global economy as an interconnected
system of nodes and edges; this study simplifies the structure by grouping the partner countries. This
simplification is necessary in order to maintain clarity, but it also limits the ability to capture the full
network structures. Overall, the theory is used as an interpretive lens to explain the changes and
patterns, but the most advanced components, such as the network modelling and supply chain
mapping, are not implemented in this study. Therefore, the theoretical framework should be
understood as a conceptual tool for interpreting sectoral adjustment patterns and not as a fully

operationalised network analysis.
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6. Results

This section presents the findings on the development of Finland’s trade patterns across the ICT and
transport sectors between the benchmark years of 2018 and 2023, while also examining the
adjustment process between those benchmark years. The analysis focuses on how trade flows
changed over time and how they were redistributed across the partner countries following an external

shock: the introduction of EU sanctions against Russia in 2022.

This section is structured as follows: first, the overall development of total trade is presented.

Second, structural change percentages and import dependence ratios provide a way to compare the
sectors’ dependency on external trade within the global trade network (RQ3). After that, the analysis
focuses on digging deeper into each sector to discover the partner composition and export shares. In
the analysis of the export shares, the world is divided into Russia, the European Union (EU), and the
rest of the world. This grouping simplifies the way to visualise broader trade pattern changes after the
introduction of EU sanctions against Russia. The section concludes with an employment-level
analysis. The employment levels are going to function as a secondary economic indicator of each

sector to get an overview of the well-being of each sector.

This section combines descriptive findings and theoretical interpretations. The analysis is interpreted
through a network-based interdependence approach, and they are marked as a “Interpretive note.”
The descriptive findings are clearly marked as “Descriptive finding.” This allows clear division of
interpretation and description. The network-based interdependence views trade not as bilateral
exchanges but as part of a broader, interconnected system. This approach allows for a more structural
understanding of how the sectors adjusted within the network and how partner composition took
place in response to external disruptions. Changes in trade flows are treated as adjustments in
network connections following external shocks such as sanctions, and the differences between the
ICT and transport sectors are interpreted as evidence of asymmetric interdependence. Together, these

results provide an understanding if these observed trade changes reflect simple substitution effects or
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broader structural reorganisation within Finland’s international trade networks. When the patterns are
interpreted through the lens of the network-based interdependence approach, they are stated

explicitly and framed as one possible interpretation and not as established causal evidence.

Every subsection in this section will answer the main research question and to the sub-questions

which were stated in Section 4:

Main research question:

How have Finland’s ICT and transport sectors adjusted to trade disruptions associated with EU
sanctions on Russia between 2018 and 2023, and how can these adjustments be interpreted through a

network-based interdependence approach?

Sub questions:

RQ1: How did trade volumes and partner composition in the ICT and transport sectors change

between 2018 and 2023?

RQ2: How did employment levels in these sectors develop over the same period?

RQ3: How do these patterns differ between the two sectors, and what does the differences suggest
about their position in the global trade network from the perspective of the network-based

interdependence approach?

6.1 Overview of sectoral total trade development (2018-2023, imports and exports)
This section mainly addresses the RQ1’s part of the changes in trade volumes in ICT and transport
sectors by examining the changes in the total trade development between 2018 and 2023. Table 6

presents the overall development of total exports and imports for the ICT and transport sectors.

44




Table 6: Total trade development in ICT and Transport sectors from 2018 to 2023 (Statistics Finland, 2018-2023) (Statistics Finland,

2018-2023)
Year ICT exports ICT imports Transport Transport
(millions of (millions of exports (millions imports
Euro) Euro) of Euro) (millions of
Euro)
2018 7287 3981 4255 6155
2019 10393 4565 4538 6109
2020 11319 5066 2625 5063
2021 12659 5073 3110 5787
2022 12314 5622 4549 7615
2023 10160 6183 4718 7225

Descriptive finding: The results shows that ICT exhibits stable and has a strong growth until 2021
and then faces a moderate decline. By contrast, the transport sector displays stronger variation,
especially exports declining in 2020-2021 and partially recovering by 2022-2023, while imports
followed a similar pattern. This kind of sharp contraction in transport trade in 2020-2021 is likely
attributable, at least in part, to disruptions associated with COVID-19 rather than sanction-related
effects since sanctions were not introduced until 2022. The partial recovery in transport trade in

2022-2023, therefore also reflects the process of recovery after the COVID-19 adjustments.

Interpretive note: The ICT sector seems to function as a more globally diversified node with a
broader set of trade connections, whereas the transport sector exhibits greater sensitivity to

disruptions in specific trade linkages. This means that the transport sector can be seen as a
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concentrated node. This is consistent with the theoretical expectations of geographically
concentrated nodes facing higher adjustment challenges than those embedded in more global

networks, such as the ICT sector.

Figure 1: Export of ICT and Transport services 2018-2023 (Statistics Finland, 2018-2023)
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Figure 2: Import of ICT and Transport services in 2018-2023 (Statistics Finland, 2018-2023)
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Import of ICT and Transport 2018-2023
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Figure 2 shows a notable increase in imports in the ICT sector in 2022. This section has been partly
able to answer to the RQ1 by showing how the trade developed differently between the sectors. ICT
exports increased significantly between 2018 and 2023, whereas the transport sector’s exports had
weaker growth. In the network-based interdependence approach, these results suggest different levels

of exposure and adjustments after the disruption in trade.

6.2. Trade adjustment and structural change
This section contributes to the RQ3 by expressing the overall difference from 2018 to 2023 as a
percentage which clarifies the scale of adjustment in each sector across the study period. This shows

how the ICT and transport sectors adjusted in the disruptions of trade.
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Table 7: Overall trade change from 2018 to 2023 in percentage of each sector (Statistics Finland, 2018-2023)

Sector Export change % Import change %
ICT +39% +55%
Transport +11% +17%

Descriptive finding: The ICT sector experienced strong growth in both exports (+39%) and imports
(55%) from 2018 to 2023. The transport sector experienced modest growth in exports (+11%) and
imports (+17%.) These numbers confirm that the sectors faced different trajectories during the study

period.

Interpretive note: These results are consistent with the concept of asymmetric interdependence:
sectors with more diversified global linkages exhibit greater adjustment to external shocks, whereas

sectors with geographically concentrated trade dependencies face more constrained adjustments.

6.3. Indicator of relative import dependence and network exposure

This section contributes to RQ3 by examining how the patterns differ between the sectors and what it
suggests about their position in the global trade network. To examine this, it is crucial to include the
import dependency in consideration since it can function as a structural indicator of positioning
within the trade network. It can indicate how exposed the ICT and transport sectors are to external
trade. Since the ICT has been increasing its export, it can be expected to see it not being as exposed
to external trade than transport sector. These calculations can show us how the dependency within
the network changed over time. A higher import dependency ratio may indicate that there is higher
dependency on external trade. This means that the sector is more sensitive to disruptions and to be
able to answer the research questions part of comparing the adjustments in each sector. Import

dependency is measured using the import-to-total-trade ratio.
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Formula: Import dependency = Import / (Export+Import)

Import dependency ratio calculations:

Table 8: Measuring the network exposure

Year ICT dependency ratio Transport dependency ratio
2018 35,3% 59,1%
2019 30,5% 57,4%
2020 30,9% 65,9%
2021 28,6% 65,0%
2022 31,3% 62,6%
2023 37,8% 60,5%

Descriptive finding: The transport sector was able to maintain an import dependency ratio between
57.4%-65.9% during the study period. The ICT sector by contrast, had a lower dependency ratio.
Import dependency ratio grows from 31.3% in 2022 to 37.8% in 2023. For the ICT sector, the 2023
value of 37.8% is the highest recorded in the study period, though the 2018 value of 35.3% was
similarly elevated, suggesting the post-2022 increase may partly reflect a return toward earlier

dependency levels rather than a structurally new pattern.

Interpretive note: The results indicate the differences in dependency within the trade network. The
findings indicate that there was a mild decline in ICT imports dependency until the year 2022. The
observation implies that Finland exported more than what it imported, making it a net exporter of
ICT. In the case of transport, by contrast, the dependency is higher and relied more on imports than

exports. Overall, the results suggest that ICT is less dependent on external sources compared to the
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transport sector. Higher dependency can indicate higher reliance on the external edges, which makes
the node more vulnerable to disruptions in the network. This result indicates that the transport sector
is a net importer and depends more on external trade connections than on ICT. In network terms,

higher dependency reflects a more exposed position within the trade network.

6.4. The trade shift and reorganisation: ICT Sector

In order to be able to answer to the RQ1 fully, it is crucial to dig deeper into each sector. This section
presents the changes in trade volumes and partner composition in the ICT sector between 2018 and
2023. Table 9 presents the countries with the highest positive or negative share-point change in

export from Finland compared to 2018 to 2023.

6.4.1. Trade partner composition of the ICT sector

Table 9 presents the countries recording the relatively largest absolute changes in ICT export values
between 2018 and 2023. Share-point change (pp) measures the change in a country's percentage
share of Finland's total sector exports, thereby indicating the structural weight of the shift rather than
the growth rate of the partner alone. The share-point change formula: (pp)= (Country Export

2023/Total ICT export 2023) x 100 - (Country Export 2018/Total ICT export 2018) x 100

Table 9: The trade composition of the ICT sector (Statistics Finland, 2018-2023)

Country The exports | The exports | Change Share-point
in 2018 in 2023 compared change (pp)
(millions of (millions of the 2023 to

Euros) Euros) 2018 (%)

Positive change

United States 947 2,716 +187% +13.74
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Sweden 755 1,199 +59% +1.4
Norway 188 424 +126% +1.6
Denmark 174 379 +118% +1.3
Netherlands 181 327 +81% +0.7
Australia 65 198 +205% +1.1
Belgium 48 111 +131% +0.4
Negative change

India 381 159 —58% —3.7
Russian Federation | 235 53 —77% —2.7
France 362 272 —25% -2.3
China 265 237 -11% -1.3
Ireland 578 552 —5% -2.5

Descriptive finding: The most substantial shift in ICT export partner composition has been the
increase to the Unites States. It grew from 947 million euros to 2716 million euros, which represents
a share-point increase of +13,74pp. The Share-Point analysis shows an important nuance that a raw
percentage would obscure. As observed from this table, the network reorganization happened, and
trade shifted to specific countries. The data shows an interesting finding from the share-point
analysis that India’s decline of -3.66pp is higher than Russia’s -2.7pp, which notes that the losses

were not purely sanctions driven. It did not collapse, but the opposite: there was a significant

increase in the US.
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Interpretive note: These numbers indicate relatively network flexibility to seek alternative trade
partners due to decrease of Russia’s export. ICT increased exports to several countries, which can
indicate a pattern of partner composition after the collapse of exports to Russia. This section answers
RQI1 by showing the change in partner composition between 2018 and 2023. This finding suggests
more globally diversified partner composition from 2018 compared to 2023. These findings also
suggest that the ICT sector functioned as a highly connected node, capable of shifting to alternative
trade partners after the disruption of its direct edge to Russia. This finding is consistent with the

theoretical expectation of network reconfiguration in response to shocks.

6.4.2. ICT Export shares:
The export shares are divided into the Russian Federation, the EU27, and the rest of the world. With
Table 10, it is possible to contribute to RQ3 through the interpretation of the export share

reorganisation within the global trade network.

Table 10: ICT Export shares (Statistics Finland, 2018-2023)

Year Russia Export to EU 27 Export to Rest of the Export to
(percentage | Russia (percentage | EU 27 world the rest
of the total (Millions of | of total (Millions of | (percentage | of the
export of Euros) export of Euros) of total world
Finland) Finland) export of (Millions

Finland) of Euros)

2018 3.2% 235 45.3% 3304 51.4% 3748

2019 2.2% 226 44.6% 4640 53.2% 5527

2020 2.0% 227 39.4% 4456 58.6% 6636
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2021 2.1% 260 34.8% 4405 63.1% 7994
2022 0.8% 96 34.2% 4208 65.0% 8010
2023 0.5% 53 43.4% 4413 56.0% 5694

Note: Due to Brexit, it is simplified that the EU category consists of 27 EU countries that we have today. The UK has been represented

in the Rest of the world since 2018. The rest of the world includes: All remaining countries not in Russia or the EU27.

Descriptive finding: Data reveals a clear structural shift in Finland’s ICT export network. The EU’s
share declined between 2018 and 2022, before recovering to 43.4% in 2023 while trade with the rest
of the world expanded. This recovery increased export volumes to EU partners for example
Germany. The results reflect the network reorganization, where a shift toward alternative trade
partners and reflect the reconfiguration of network edges. These patterns show that the EU functions
as a stable core market for Finnish ICT exports, whereas the rest of the world captures the sector’s

growth in global reach.

Interpretive note: The observed shift toward more diverse global markets is consistent with the idea

of a globally connected node adjusting its trade connections when one edge is disrupted.
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Figure 3: Export of ICT services (Statistics Finland, 2018-2023)
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6.5. The trade shift and reorganisation: Transport Sector

Now that the ICT sector’s changes have been introduced, it is time to go through the transport
sector’s changes to be able to answer fully to the RQ1. This section presents the changes in trade
volumes and partner composition in the transport sector between 2018 and 2023. In the table 11, the

countries with highest positive or negative relative change from 2018 to 2023 are represented.
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6.5.1. Trade partner composition of the transport sector

Table 11: Trade partner composition of the transport sector (Statistics Finland, 2018-2023)

Country Export in Export in Change (%) | Share-Point
2018 2023 change (pp)
(millions of (millions of
Euro) Euro)
Positive change
Germany 364 489 +34% +1.8
United States 129 234 +81% +1.9
Italy 52 108 +108% +1.1
Poland 53 104 +96% +1.0
Denmark 156 198 +27% +0.5
Belgium 80 119 +49% +0.6
Sweden 669 742 +11% +0.00
Negative change
Japan 314 148 —53% —4.2
China 241 81 —66% —4.0
Russian Federation | 159 33 —79% -3.0
Switzerland 216 163 —25% -1.6
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Descriptive finding: As with the ICT sector, transport exports to Russia fell sharply. By contrast,

exports to China and Japan also declined, which can indicate that the transport sector’s trade losses

were not confined to Russia alone. The exports to the US, Germany, and Sweden have increased.

Interpretive note: In comparison with the ICT sector, the transport sector has remained more

dependent on the EU and exhibits less geographic diversification. The earlier introduced findings

from ICT sector can be used to compare how transport sector shows less diversification and ICT

demonstrated growth globally, the data reflects that transport is more dependent on European

countries which can indicate less flexible position in the network. This functions as an answer to

RQ1 that these two sectors adjusted differently during the time of disruption.

6.5.2. Transport export shares

With this table, it is possible to contribute from the transport sector’s perspective to the RQ3 through

the interpretation of the export share reorganisation within the global trade network. Table 12

presents the export shares divided into the Russian Federation, the EU, and the rest of the world.

Table 12: Transport export shares (Statistics Finland, 2018-2023)

Year Russia Export to EU 27 Export to Rest of the Export to
(percentage | Russia (percentage | EU 27 world the rest
of the total (Millions of | of total (Millions of | (percentage | of the
export of Euros) export of Euros) of total world
Finland) Finland) export of (Millions

Finland) of Euros)

2018 3.7% 159 52.3% 2225 44.0% 1871

2019 2.4% 110 50.2% 2277 47.4% 2151
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2020 2.3% 60 60.8% 1596 36.9% 969

2021 3.5% 109 61.2% 1904 35.3% 1097
2022 1.1% 52 58.9% 2679 40.0% 1818
2023 0.7% 33 58.5% 2775 40.5% 1910

Descriptive finding: The EU27 accounted for between 50% and 61% of Finnish transport exports
throughout the study period. This share rose substantially in 2020-2021 from 60.8% to 61.2%, which
reflects the sharp contraction of trade with the Rest of World, which fell from 44% to 36.9% to
35.3% rather than an absolute increase in EU exports. Russia's share fell from 3.7% (2018) to 0.7%
(2023), with the decline concentrated in 2022. The Rest of the world shares partially recovered to

approximately 40—-40.5% from 2022 to 2023.

Compared with the ICT sector, the transport sector shows a more stable and persistent reliance on
European trade routes. The EU27 share did not decline between 2018 and 2022 in the way the ICT
sector's EU share did, and the Rest of World share did not expand in the same manner. This suggests
that the transport sector's trade network remained more geographically concentrated over the study

period.

Interpretive note: The transport sector’s focus on the EU27 is consistent with a network position
that is geographically dependent. This may indicate lower structural flexibility to redirect the trade
flows across geographic distances. However, with this data, it cannot be claimed that there would be

constrained network adaptability due to the nature of transport services themselves.

Answering RQ3 now, when the export shares to ICT and to transport sectors have been introduced,
it’s clear in comparison that transport’s patterns are related to the geographics since it relies on the
EU’s export. Compared to the ICT sector, the transport sector has less diversification towards the rest

of the world and has a stable concentration on European trade routes.
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Figure 4: Transport Exports (Statistics Finland, 2018-2023)
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6.6. Summary: Exit of Russia as a Trade Partner

This section summarises and focuses only on the loss of Russia as a trade partner following the
introduction of EU sanctions in 2022. Presenting both of the sectors in parallel allows a clear and
simple direct comparison of their adjustments. Comparison is enabled with the table 13 which

presents Russia’s share of total exports.
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Table 13: Summary of the Exit of Russia as a Trade Partner

Year ICT exports to Russia's share of | Transport Russia's share of
Russia ICT exports (%) | exports to Transport
(millions of Russia (millions | exports (%)
euros) of euros)

2018 235 3.2% 159 3.7%

2019 226 2.2.% 110 2.4%

2020 227 2.0% 60 2.3%

2021 260 2.1% 109 3.5%

2022 96 0.8% 52 1.1%

2023 53 0.5% 33 0.7%

Descriptive finding: Russia’s share of exports was already relatively modest in both of the sectors
even before the introduction of sanctions: 3.2% for ICT and 3.7% for transport in 2018. This context
of the moderate share to begin with is important for interpreting the broader adjustment narrative: the
scale of the challenge was meaningful but not catastrophic. The collapse of the trade with Russia is
visible starting from 2022, with ICT declining 77% and transport declining 79%. There was already

a decline in exports to Russia before 2022.

Interpretive note: The relatively modest pre-sanctions export shares to Russia: 3.2% for ICT and
3.7% for transport, suggest that neither sector was deeply embedded in a bilateral edge with Russia
as a primary trade connection. However, the timing of the decline concentrated sharply in 2022 is
consistent with the kind of abrupt edge removal that network-based frameworks associate with
external shocks. The fact that both sectors continued operating and redirecting trade rather than

collapsing suggests that the Russia edge, while disrupted, was not a structurally critical node for
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either sector. The difference lies in what happened after: ICT reorganised its connections more

broadly, while transport's reorganisation remained more geographically constrained. This comparison

reinforces the asymmetric interdependence concept: the same shock produced different adjustment

trajectories depending on how diversified the sector's network position already was before 2022

6.7. Employment development as an adjustment indicator

Employment is used as an economic indicator of sectoral development. This section addresses the

RQ2 by analysing the employment level developments in ICT and transport sectors between 2018

and 2023. The employment level functions as an additional indicator of sectoral development. The

table 14 presents employment levels in two sectors: transportation and storage, and information and

communication. The data covers the period from 2018 to 2023 and shows the number of employed

persons by 1000.

Table 14: Employment levels in each sector 2018-2023 (Statistics Finland, 2018-2023)

2018 | 2019 | 2020 | 2021 | 2022 | 2023
H Transportation and | Employer Employed, | 146 | 148 | 139 | 135 | 136 | 134
storage (49-53) sector total | 1000
persons
J Information and Employer Employed, | 109 | 117 | 122 | 126 | 134 | 139
communication (58-63) | sector total | 1000
persons
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Figure 5: Employment level changes in each sector 2018-2023 (Statistics Finland, 2018-2023)
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6.7.1. Employment percentage changes by the sector from 2018 to 2023:

Table 15: Percentages of Employment changes from 2018 compared to 2023

ICT Transport

Employment level change (%) +28% -8%

Descriptive finding: Employment in the Information and Communication sector (Section J) grew
from 109,000 to 139,000 persons between 2018 and 2023, an increase of +28%. Employment in
Transportation and Storage (Section H) declined from 146,000 to 134,000 persons, a decrease of 8%.
Employment in the transport sector fell the most in 2020-2021 and did not recover to pre-2020
levels, whereas ICT employment increased continuously throughout the period, including during

2020.
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Interpretive note: The sustained growth of ICT employment during and after the COVID-19 period,

and its continuation after 2022, is consistent with the sector's trade growth. The decline in transport

employment is consistent with the sector's weaker trade performance and the COVID-19-related

contraction. The employment trends in both sectors are, in general terms, consistent with the

direction of trade developments: growth in trade and employment in ICT, and limited trade recovery

alongside declining employment in transport. This consistency supports using employment as a

secondary indicator of sectoral development, while the limitations above apply to any stronger causal

interpretation.

In addition to answering only to RQ2, this section partly contributes to RQ3 by comparing how

differently these sectors responded within the global trade network. ICT showed stronger

employment growth, which can indicate stronger adjustment, while the transport sector’s declining

employment can indicate more vulnerability to disruptions.

6.8. Comparative Summary:

Table 16: Comparative summary

ICT Sector

Transport sector

Trade changes

+39% Total Growth in export,

Import increased by 55%.

+11% total growth in exports,
imports increased by 17%. The
numbers are consistent with
the expectation that
geographically concentrated
nodes face higher adjustment

challenges.
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Shift in partner composition

Fell sharply with Russia from
235 million to 53 million (-
77%), the United States
+187%, Sweden +59%,
Australia +205%. These
numbers indicate that
disruptions cause

reconfigurations and not

complete collapse.

Fell sharply with Russia from
159 million to 33 million (-
79%). United States +81%,

Sweden +11%, Germany
+34%. China and Japan
declined sharply, which led to
a less dynamic reorientation

process.

Employment change

Positive change from 2018 to
2023 (+28%). Export growth
and employment level increase
occurred in the same time

period.

Negative change from 2018 to
2023 (-8%). Even though the
exports somewhat recovered

after 2020, employment did
not return to 2018 levels.
Limited trade reorientation,

concentrated on EU27 routes.

Interpretation in network terms

Globally connected node.
Fewer ties geographically. This
reflects high network diversity.

Effect of network position:
Regardless the size of Finland,

ICT is less constrained due to

its global and digital reach.

Geographically constrained
node and dependency on
routes. This reflects lower
diversification, vulnerability to
disruptions, and higher

adjustment costs.
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Effect of geographically
concentrated network position:
adjustment options appear
more constrained due to
dependency on specific

regional routes.

6.9. Summary of findings:

The results show that Finland's ICT and transport sectors both experienced a decline in trade with
Russia between 2018 and 2023, with the most pronounced fall coinciding with the introduction of
EU sanctions in 2022. However, Russia was a relatively small export partner in both sectors before
sanctions were introduced, accounting for 3.2% of ICT exports and 3.7% of transport exports in

2018 and its exit therefore represents a limited direct trade disruption in absolute terms.

Beyond the bilateral decline with Russia, the two sectors exhibited different patterns of development.
ICT trade grew consistently over the study period, with a marked shift in partner composition toward
the United States and a partial recovery of the EU27 export share in 2023. Transport trade showed
more limited growth, remained more concentrated in EU27 markets, and declined in Asian trade
partners that were structurally more significant than the Russia-related decline. Transport

employment declined over the period and did not return to pre-COVID-19 levels.

These descriptive findings can be interpreted through the network-based interdependence framework
as reflecting differences in sectoral network position: the ICT sector's broadly global integration may
have provided more pathways for maintaining and expanding trade following a disruption, whereas

the transport sector's concentration on specific geographic routes may have constrained adjustment.
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However, the limitations for this interpretation must be remembered. Multiple disruptions at the
same time, such as the COVID-19 make it difficult to isolate the contribution of any single factor to

the observed outcomes. The data describe patterns of change: they do not establish causality.

With these limitations in mind, all three theoretical expectations set out in Section 3.4 are broadly
consistent with the findings. The trade was redirected rather than eliminated in both sectors
(Expectation 1.) Differences in adjustment outcomes between sectors were observed (Expectation 2.)
Employment trends moved in a direction consistent with trade developments (Expectation 3.) The
framework is useful as an interpretive lens for organising these observations, but the study's
descriptive and comparative design means that these consistencies should not be treated as tests or
confirmations of the theory. Overall, the network-based interdependence approach supports the
interpretation that Finland’s ICT sector restructured its position within a trade network in response to
an external shock. The results suggests that sanctions should not be seen as isolated bilateral shocks:
sectors’ positions within the global trade network can affect the adjustments to respond to the

external shock and disruptions that trigger the whole network adjustments.

7. CONCLUSION

This chapter presents the main conclusions of the thesis and discusses the broader implications of the
findings. The key findings of the study are being summarised and related to the research question
and theoretical framework. Thereafter, the limitations of the research design and data are discussed.
As a final point, the contribution of the thesis will be outlined and suggest directions for future
research regarding sanctions, sectoral adjustment, and network-based interdependence within highly

interconnected economies.
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7.1. Main conclusion and findings:

This thesis examined how Finland's information and communication technology (ICT) and transport
sectors developed between 2018 and 2023 following sanctions-related disruptions associated with
the European Union’s sanctions against Russia. The findings show important shifts in both sectors.
The changes have been in trading patterns over the period of study. Trade between Finland and
Russia declined considerably, while the importance of alternative trading partners increased. These
developments are consistent with previous research suggesting that sanctions and geopolitical
disruptions contribute to the reorganisation of trade relations rather than the complete elimination of

economic exchange (Ozdamar& Shahin, 2021)

However, the results reveal a clear difference in how the sectors adjusted. The ICT sector
experienced relatively high growth in employment and a shift in export countries during the study
period, even though the trade with Russia collapsed. Particularly, the trade exports shifted towards
the United States and other global partners. From the network-based interdependence perspective,
this may indicate that the sector was able to maintain its position within global trade networks by

shifting its connections rather than reducing overall activity.

From a network-based interdependence perspective, the findings indicate that sectors embedded
within more diversified global networks may possess greater flexibility to redirect trade flows and
maintain economic activity. Moreover, this thesis has successfully demonstrated how quantitative
statistics can become highly meaningful when they are interpreted through theory. It functioned as a
tool to move beyond the descriptive numbers and helped really give a perspective why the sectors

responded differently.

On the other hand, the transport sector data suggest slower adjustment. That leads to the conclusion
that the transport sector is more dependent on geographically specific trade structures and is

experiencing a decline in employment. Although some degree of trade reorientation occurred, but the
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sector remained more dependent on regional trade, structures, and geographically specific routes.
This was reflected in a weaker trade performance and a decline in employment over the study period.
These findings can be interpreted that concentrated trade connections may be associated with higher

vulnerability.

These differences suggest that sectors connected to broader and more diversified global markets may
adapt more easily to external disruptions. In contrast, sectors that are relying more on specific
regional trade routes, such as transport, will likely undergo a more difficult adjustment when existing
trade relations are disrupted. This supports the recent research claiming that sanctions work through
indirect economic networks. It will impact broader economic networks rather than just only the

direct relationship between sender and target states (Telarico, 2023)

Regarding RQ1, the trade volumes and partner composition changed differently across the sectors.
ICT exports grew by 39% between 2018 and 2023, with a pronounced shift in partner composition
toward the United States and a partial recovery of the EU27 export share in 2023. Transport exports
grew at 11%, and it remained heavily concentrated within EU27 trade routes, and experienced
significant declines in Asian trade partners, such as China and Japan. Those trade partners were
structurally more significant than the Russia- related decline alone. These findings suggest that the

loss of Russia as a trade partner was not the only driver of change in either sector.

Addressing RQ2, employment trends developed in opposite directions across the two sectors.
Employment in the information and communication sector grew from 109,000 to 139,000 persons
and increase of 28+ over the study period. Employment in transportation and storage declined from
146,000 to 134,000, a decrease of 8%. Employment in the transport sector fell most sharply during
2020-2021 and did not recover to pre-2020 levels. These findings suggest that the COVID-19
disruptions played a significant role alongside any sanctions-related effects. These employment

trends are broadly consistent with the directions observed in the trade data, and support using
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employment as a secondary indicator of sectoral development. However, they cannot be interpreted

as direct or isolated evidence of a sanctions-driven labour market.

Lastly, addressing RQ3, the comparison between sectors suggests different patterns that can be

interpreted through the network-based interdependence approach. The ICT sector demonstrated

greater adaptability, characterised by diversified partner composition, global trade growth, and

sustained employment expansion. In contrast, the transport sector showed more limited adjustment,

remaining geographically concentrated on European routes and experiencing declining employment.

These differences are consistent with the theoretical expectation that sectors with more diversified

global network positions may possess greater capacity to redirect trade flows. In terms of external

disruptions, sectors embedded in more geographically concentrated trade structures may face higher

adjustment challenges (Ozdamar & Shahin, 2021).

7.2. Summary of research question answers:

Table 17: Summarized answers to the research questions

Research question:

Summarized answers:

Main research question: How have Finland’s
ICT and transport sectors adjusted to trade
disruptions associated with EU sanctions on
Russia between 2018 and 2023, and how can
these adjustments be interpreted through a

network-based interdependence approach?

Both sectors experienced trade collapse with
Russia, but they showed different adjustment
patterns based on their position in the network.
The patterns are consistent with the network-
based interdependence approach: The ICT
showed more diversification and employment
growth, and the transport sector remained
geographically concentrated and faced

declining employment levels.
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RQ1: How did trade volumes and partner ICT exports increased and shifted towards

composition in the ICT and transport sectors global markets, while transport exports showed

change between 2018 and 2023? limited growth and were primarily concentrated
within the EU.

RQ2: How did employment levels in these Employment from 2018 to 2023 increased

sectors develop over the same period? +28% for the ICT sector, while employment

decreased -8% for transport.

RQ3: How do these patterns differ between the | The data suggested that ICT sector is less
two sectors, and what does the differences dependent on imports, whereas the transport
suggest about their position in the global trade | sector remained more dependent on external
network from the perspective of the network- trade. These differences suggest different
based interdependence approach? positions within the network and different
adjustment patterns following the trade

disruption.

7.3. Limitations:

Several limitations should be acknowledged when interpreting the findings of this thesis. Firstly, the
study is limited to two sectors and a limited number of indicators. This means that findings cannot be
generalized over the whole Finnish economy. This analysis specifically examines trade and
employment developments in the ICT and transport sectors, which reduces the broader applicability

of the results.

Moreover, this study applies a descriptive quantitative research design that relies on aggregate
statistical data. As a result, the analysis highlights change patterns coinciding with sanctions-related

disruptions rather than establishing direct causal relationships. Several other external factors,
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including the COVID-19, inflation, energy market disruptions, as well as bigger geopolitical
uncertainty. These factors may have influenced the observed developments during the study period.
That limitation is additionally acknowledged in the wider sanctions’ literature. In the literature,
isolating the economic effects of sanctions from other global developments remains

methodologically challenging.

Moreover, the relatively short timeframe between 2018 and 2023 limits the ability to capture longer-
term structural adjustment processes. Some economic adjustments to sanctions may emerge over
time and therefore remain outside the scope of analysis. Despite these limitations, this thesis
provides useful insights into how sectors in a deeply interconnected economy may respond
differently to international economic shocks. It still needs to be noted that the observed differences
between ICT and transport sectors are consistent with the network-based interdependence
framework, but the presence of COVID-19 and other disruptions means that network position cannot

be confirmed as the exact explanatory factor.

7.4 Contribution of the thesis

This thesis contributes to the existing literature on economic sanctions by shifting the focus from
target-state effects towards the economic adjustment process within a sender state. The previous
sanctions literature has mostly concentrated on political effectiveness or macroeconomic impacts on
targeted countries (Drezner,2011). Alternatively, this study examines how sanctions-related

disruptions may affect sectors in a tightly connected economy, such as Finland.

Moreover, this thesis provides to the relatively limited research on sectoral adjustment processes by
comparing two sectors with different levels of international integration. This thesis provides
comparative evidence of the adjustment processes at the sectoral level in two different sectors. The

comparison between the ICT and transport sectors highlights how sectors are embedded differently
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within the global trade networks. This kind of comparison provides descriptive comparative evidence

of sectoral-level adjustment that the existing literature has overlooked.

This thesis further adds to the emerging literature that emphasizes network effects and economic
interdependence in the study of sanctions (Ozdamar & Shahin, 2021). By applying a network-based
interdependence perspective, the study provides a broader understanding of how sanctions-related
disruptions may reshape trade relations. Potential sanctions-related disruptions do not only alter trade

relations between a sender and target country but also impact broader economic networks.

7.5. Future research suggestions:

In future, we suggest expanding the analysis to other sectors beyond those that have been covered in
this thesis. It would be interesting to examine how other sectors, such as manufacturing and energy
or financial services, have experienced trade pattern changes following the introduction of EU
sanctions against Russia. This would provide a broader view of Finland’s trade redirection.
Additionally, future research could use longer time periods when they are available to better capture
the long-term adjustment processes.

Another suggestion for future research would be to apply the network-based interdependence
approach not only to individual sectors but to other countries. By doing this, it would be interesting
to compare the same sector’s development from country to country, such as Estonia, Latvia, and
Lithuania. By doing this, the sanctions-related disruption could help identify whether the patterns
observed in Finland could reflect broader regularities or country-specific factors. Such comparative
research could also make more systematic use of formal network modelling model and centrality
measures to map the structural positions of countries and sectors within the global trade network.
This would allow to operationalise concepts such as node connectivity and asymmetric
interdependence in a more rigorous way than was possible within the descriptive design of this

thesis.
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Appendices

Appendix 1: Statement of Generative Al use:

Niina: Liis:

Usage: Checking the academic Checking the academic
grammar, help to learn, grammar helps to learn,
understand and internalize understand and internalize

the logic of data formatting the logic of data formatting
(section 5 & 6) used Al for (section 5 & 6), used Al for
understanding harder understanding harder

academic words and terms academic words and terms
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